Appendix II
Bohr's Theory of Atomic Structure1

The system of electron configurations in non-hydrogen types of atom
recently proposed by Bohr is a radical departure from the atomic models
heretofore suggested. As yet none of the mathematical steps in the
development of the theory have been published, and hence most of the
following outline will appear purely empirical.

In reality, however, the new theory is an attempt to avoid arbitrary
assumptions as to atomic structure. Bohr postulates that the normal
electron configuration about a nucleus Ze must be such as would result
by adding Z electrons, one at a time, to the structure, so that each
electron occupies that orbit which is most stable with respect to the
nucleus and previously bound electrons. This excludes the possibility
of either a ring configuration or of groups of electrons in polyhedral
symmetry. The ring structure appears to require the simultaneous
binding of all the electrons in the symmetrical group. On the basis
of the new theory each electron will occupy a separate orbit and will be
to a large extent independent of other electrons in the same group.

We can investigate directly only the last stages o'f the atom building
as shown in arc and spark spectra. A convenient approach to the
problem of the earlier steps in the formation of a heavy atom is found in
a study of successive elements in the periodic table. The stages are
marked, by the periodic appearance of groups of electron orbits of
increasing total quantum number, and by the subdivision of each
group into orbits of different degrees of ellipticity.

Periods in atom structure correspond to intervals between rare
gases in the periodic table. Table XLVIII shows the electron distribu-
tion in these gases and at certain intermediate stages. Table XLIX
gives the transitions in structure between the stages shown in Table
XLVIII. The following paragraphs are in explanation of the system,
outlined in the tables.
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232:   The velocity of a singly charged mercury atom (M =-200),
